Objectives: Pain management is an important issue in traumatic patients. The aim of this randomized clinical trial was to compare the analgesic effect of intravenous acetaminophen with intravenous morphine sulfate in patients with traumatic diaphyseal long bone fracture. Methods: This double-blind randomized clinical trial was carried out in an academic trauma center in Mashhad, Iran, from February to October 2013. After primary modalities like limb elevation, ice and limb splinting, patients were allocated to receive either acetaminophen 15 mg/kg or morphine sulfate 0.1 mg/kg randomly. The pain severity was measured using a visual analogue scale before drug administration and 5 and 30 minutes after drug administration. Then, the results were compared. Results: Of the 50 patients recruited over 9 months 26 patients received intravenous morphine sulfate and 24 patients received intravenous acetaminophen. A significant difference was observed between the two groups at 5 minutes after drug administration; the morphine sulfate group showed more reduction in pain severity after 5 minutes (P < 0.0001). However, there was no significant difference in pain severity at 30 minutes after drug administration between the two groups (P = 0.85). Conclusions: It seems that after 30 minutes, intravenous acetaminophen is as effective as intravenous morphine sulfate in pain management of isolated diaphyseal long bone fracture. However, it should be noted that the analgesic effect of acetaminophen begins with a delay. Thus, we suggest using intravenous acetaminophen when morphine administration is contraindicated.
Background
Pain management is one of the most important concepts in emergency settings. There are different methods to reduce pain including splinting, elevation of injured limb, and administration of analgesics (1) . Traditionally, morphine has been the most important analgesic agent for moderate to severe pain management in patients with isolated limb trauma. However, morphine has some side effects including respiratory depression, nausea, sedation, histamine release, and addiction (1) . Additionally, some patients who are under addiction recovery are reluctant to use morphine for pain management (2) .
Acetaminophen is an analgesic agent that can be used in renal failure and mild hepatic failure (1) . A single-blind emergency department study over patients presenting with renal colic found that intravenous acetaminophen was equally effective as intravenous morphine (3) . There are also some other studies showing that intravenous acetaminophen is as effective as intravenous morphine in pain management (4) (5) (6) (7) (8) (9) .
Since there was no study to compare these two analgesic agents on Asian population. The goal of our study was to compare the analgesic effect of intravenous acetaminophen versus intravenous morphine in patients with traumatic isolated diaphyseal long bone fractures.
Methods
After obtaining ethics committee approval, we completed a randomized, double-blind study on 50 trauma patients who had isolated diaphyseal long bone fracture in the emergency department of Shahid Hasheminejad hospital.
The inclusion criteria were age between 18 and 60 years, weight > 50 kg, and isolated diaphyseal long bone fracture. Patients with decreased level of consciousness (Glasgow Coma scale < 15), liver disease or clinical jaundice, renal disease, known pregnancy and breast feeding, allergy to morphine or acetaminophen, opium addiction, and existence of any other painful lesion.
The study was approved by the ethics committee of Mashhad University of Medical Sciences. The registration code of this study is IRCT2012123111956N1 in Iranian registry of clinical trials (IRCT). Participants were offered verbal information about the study as well as a written informed consent.
The baseline data collected were name, sex, age, body weight, and the type of the fracture. Any adverse reaction including nausea, vomiting, hypotension, respiratory depression, and allergic reaction was also recorded. Convenience sampling was used for sample collection. Patients were divided into two treatment groups by using randomized allocation to receive intravenous morphine or intravenous acetaminophen. The randomization scheme was generated by using the Web site: Randomization.com. After primary modalities like limb elevation, ice and limb splinting and before administration of analgesic agent, our colleague (who was not aware of the type of the analgesic agent) asked the patient to quantify his/her pain severity on a 100 mm visual analogue scale. Then, patients in the morphine sulfate group received 0.1 mg/kg of intravenous morphine sulfate and patients in the acetaminophen group received 15 mg/kg of intravenous acetaminophen.
Sample Size
The sample size was calculated as 24 patients for each group.
Statistical Analysis
Analyses were performed using SPSS (statistical package for social sciences) version 11.5. Absolute number and percentages were computed to describe data. Data were expressed as mean ± SD (standard deviation) for continuous variables. Categorical variables were compared between the two groups using chi square test or Fisher exact test as appropriate. Regarding the normal distribution of data, the mean of the two independent groups was compared using Independent t test. To assess the trend over time in each group, repeated measurement test was used. For all of the tests, P value equal to or lower than 0.05 was considered as significant.
Results
Finally, 50 patients were divided into two treatment groups by using randomized allocation. The patients consisted of 39 men (78%) and 11 women (22%). The mean age of the patients was 39 ± 14.6.
Two analgesic agents were randomized among our 50 patients. The intravenous morphine group comprised 26 patients including 21 men (80.8%) and 5 women (19.2%) while the intravenous acetaminophen group was composed of 24 patients including 18 men (75%) and 6 women (25%). There was no significant difference in sex between the two groups (P = 0.62).
In the morphine group, 13 patients (50%) had upper extremity fracture and 13 patients (50%) had lower extremity fracture. Similarly in the acetaminophen group, 9 patients (37.5%) suffered upper extremity fracture and 15 patients (62.5%) suffered lower extremity fracture. There was no significant difference in fracture type between the two groups (P = 0.37).
The baseline characteristics of the two groups did not show significant statistical differences (Table 1) .
There was a statistically significant difference in pain severity between the two groups at 5 minutes after injection; pain severity was lower in the morphine group (P value < 0.0001). However, according to independent t test, there was no significant difference in pain severity between the two groups at 30 minutes (P value = 0.85) (Tables 2 -4).
Discussion
In general, intravenous acetaminophen and intravenous morphine are used to control pain in emergency departments and their effectiveness have been proven (10) . The aim of this study was to compare the analgesic effectiveness of these two drugs in long bone fracture.
In this randomized clinical trial, there was no significant difference in pain reduction with administration of intravenous acetaminophen and intravenous morphine after 30 minutes. Additionally, a significant pain reduction was observed in both groups over the time. On the other hand, pain reduction 5 minutes after analgesic administration in the morphine group was more significant than the acetaminophen group. Since rapid pain control in traumatic patients is an important issue, this is an unfavorable effect of intravenous acetaminophen in our study.
Results of the similar studies did not show any significant difference in the analgesic effect of intravenous acetaminophen and morphine (3) (4) (5) (6) (7) (8) (9) .
Generally, acetaminophen side effects are less common than those of morphine (11) . Opioid side effects are nausea, vomiting, histamine release, urinary retention, confusion, and respiratory depression. Hypotension may also occur due to histamine release that may be problematic in multiple trauma patients with hemorrhage (11) .
Acetaminophen does not have the aforementioned side effects (10); so, it seems more favorable in patient with trauma and long bone fractures.
Onset of action of morphine is shorter than that of acetaminophen. This can explain the significant difference of pain severity at 5 minutes after injection between the two groups.
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In a previous study, patients who received both oxycodone and acetaminophen had more nausea than those who received only morphine (10).
Conclusion
Intravenous acetaminophen can be used as an alternative for intravenous morphine. However, it should be noted that the analgesic effect of acetaminophen begins with delay. Thus, we suggest using intravenous acetaminophen when morphine administration is contraindicated.
